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Electro-cp<^ie Tranfl '^^ger Assembly 

This invention relates to electro-optic transducers, 
particularly, though not exclusively, semiconductor 
Ler. and edge e»issive light emitting diodes (ELED s). 
and to the «ann« of effecting optical coupling between 
such devices and an external optical system, 

in many applications the external optical 
system interfaces with the transducer by way of an 
optical fibre. In some applications adequate optxcal - 
coupling is achieved by providing such an optical fibre 
with a plane squared-off end. and directly butting that 
end .galnct the transducer, or Leaving the minimum 
spacing sufficient to ensure no direct contact. In the 
case of coupling light from an injection laser or ELED 
into a single mode fibre, an improvement in coupXxng 
efficiency -can be obtained by spacing the end of the 
fibre rather further froi the semiconductor chip, and 
^.aving a lensed end to the fibre rather thai^a squared- 
off end. A further improvement is possible by 
interposing a high refractive index spherical microlens 
between the semiconductor chip and the squared-off end 
of the fibre, as for instance is described and 
illustrated in the paper by M. Sumida et al entitled 
•Lens coupling of Laser Diodes to Single-Mode Fibers', 
Journal of Light Technology Vol. LT-2, No. 3, June 1984 
pages 30S - 311. For a given refractive index of 
spherical microl ns, launching light from a typical 
InGaAsP laser operating at X 1300 nm or 1500 nm into 
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• <! -F-ifere with a core radius of about 

typical single mode f itore witn s . 

9 p. it is found that the launching efficiency 

" ' , ..J »o i-'ho microXens diameter is 

Sealed toward., through, ana past tha valu. of 300 

It is advantageoua to use a. =»all aa posa.^1. a 
apharlcal .IcroXana at Xeaat a. far aown .n '° ^ 

ala».t«r ot 300 p.. With mlciolanaa. as .»aU as Mb. 
a "t "tl . ara'«.cc»nteraa In hanalln, ana po.it.onin, 
tha lanaaa with sufficient accuracy, ana a P"« 
^thca secnrin, th. Unsa. in thair final po..»on, by 
aafust-ent on a Bad of -oltan aoiaar or uncurea 
!ah«iva. i. difficult to accc^lish. Aaditionally. the 
provialon of antl-raflaction coating, on such 
^crolen... preaants difficulties. It » probaMy not 
plssihla. and certainly not convenient to apply auch 
coatings after the microlan. has haen finally 
^ Ld. -heraaa to ak-iy such -^^^ ^ ~f '.^ , 
^ean. that the rotational «i«''^^''\°J'^J'"' 
has to he controllaa in the fine P--^ - 

The present invention is dicectea t 
.ountin, arrangement for such .icrolanses 
the microlensas against rotation in the nount before the 

is fixed in position. This reaaily P«"" 
p„,ision of anti-reflaction coating, on the .xcrolense. 
!n their nounts. Conveniently such coatings j.ay 
appllaa to batche, of mounted nicrolensea. This 
applicat'ion -ay be while the Individual »ount^.re stxll 
t«ach.a to the stock fro. Which thay are prepared, or 
«lth the individual mount, tenporarily secured .n so»a 

form of bandolier. 

According to the present invention there is 
provided an as.eably including an electro-OPtiC 
!rLdu=.r secured to a substrate to which i. also . 
:,TZ a .ha.t-.etal niorolens holder having a through- 
hole in Which a spherical nicrolens is retained. 

The Bicrolens »ay be retained m the 
through-hole of its holder by virtu, of being . push-fit 

therein. 
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Preferably the microlens holder has a pair of 
spaced apart legs by which it Is secured to the 
substrate, and incorporates a lug by n>eans of which the 
..icrolens holder can be gripped both for positioning of . 
holder preparatory for securing to the substrate, and 
also for straining the holder after it has been secured 
thereby enabling its legs to be distorted in such a way 
as to effect fine adjustment of the positioning of the 
Bicrolens with respect to the electrc^optic transducer. 

There follows a description of electro-optic 
transducers with nicrolens holders embodying the 
invention in preferr^ forms. The description refers to 
the accompanying drawings in whichs 

Figure 1 depicts an assembly comprising a 
laser, substrate, and microlens holder. 

Figure 2 depicts an assembly using an 
alternative form of microlens holder. 

Figure 3 depicts the assembly of Figure 2 
forming part of a laser package, and 

Figure 4 depicts an alternative form of laser 
package also including the alternative form of microlens 
holder depicted in Figure 2, 

Referring to Figure 1, a laser chip 10 is 
mounted on a generally channel-shaped substrate 11 via 
an intervening metallised diamond heat-sink 12. The 
front -faces of the laaer chip 10 and the he^^sxnk 12 
are arranged to be flush with the front face l3 of the 
substrate ll. A sheet-metal microlens holder 14 as 
provided with a through-hole 15 in which a spherical 
microlens 16 is a push fit. la the case of a microlens 
holder made of low expansion nickel iron, or nickel xron 
and cobalt alloy, for accommodating a 300 pm diameter 
n^icrolens made of ^irconia, this through-hole may be one 
drilled or reamed out to a diameter of 280 pm. The 
Diicrolens holder 14 is placed in position against tne 
front face of the substrate. Designating the direction 
of the ootic emission axis of the laser as the z 
direction, fine adjustments ox position in the X and y 
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directions are made before the microlens holder is 
.loured by way of its flang s 17 to the substrate by 
laser beam welding 18. by electric welding, or some 
other method that involves minimal risk of appreciable 
movement ot the lensholder in the xy pUne during the 
securing process. To facilitate welding, the flanges 17 
„ay be aade rather thinner than the rest of the 
Lneholder, Typically, in the 

diameter spherical «ierolen. made of .xrcon.a to launch 
light from a conventional ridge structure injection 
IL operating at 1500 nn into conventional s.ng e .ode 
optical fibre having a modal .pot si.e of about 10 
it is found that accuracy of positioning is about five 
time, less critical in the z direction than in the x or 
y directions, for which placement to an -""^^-^ '^'^ 
Lout 200 nm is typically required. The lensholder 
„ade with the rear face of its main body reces.ed with 
respect to the rear faces of its flanges 17 so that it 
stands clear of the laser chip. Alternatively the 
heat-sink may be bevelled where its top surface would 
otherwise meet its froni: face. If such a bevel (not 
Shown) is employed, the front face of the laser is 
arranged to be aligned with the intersection of the 
l,evel with the top surface, whereby the front face of 
thllaser is set bac. a controlled distance with respec, 
to the front face Of the heat-sink. Under these 
circumstances there is ^hus no requirement tof^ecess the 
rear face of the lensholder. Typically the laser chip 
is required to be spaced about 20 from a 300 pm 
diameter zirconia mierolens. 

An alternative fortn of mierolens holder 20 is 
depicted in Figure 2. This lensholder 20 is ^ f^-^^ ^ 
for mounting on the saH.e face of a substrate 21 as that 
upon which the laser chip 10 and its -^^^-"^"^ 
Heat-sink 12 are mounted. Like the mierolens ^-^^-^^ 
of Figure 1, this mierolens holder 20 is also made of 
nickel iron or nickel iron cobalt low expansion alloy. 
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and 13 provided with a 280 fim diameter through-hole 15 
in which a 300 pm diameter spherical microlens 16 made 
of zirconia is a push fit. Since xy positioning is more 
critical than positioning along the z-axis it is more 
important to match the e^cpansion coefficient of the 
lensholder with that of the heat-sinX 11 which spaces 
the laser chip 10 from the substrate 21 than with the 
material of the substrate, tensholder 20 is provided 
with two legs 22 which are downwardly cranlced to space 
the main body portion of the lensholder clear of the 
substrate 20. In order to facilitate manipulation of 
the lensholder it is provided with a lug 23 which is 
readily gripped between the jaws 24 of a 
„.icromanipulator (not shown) in a manner allowing access 
for the making of welds 25 by which the legs 22 are 
secured to the substrate 21. Lensholders 20 are 
conveniently made in batches from sheet metal stocT; for 
instance by stamping, by spark erosion, or by 
electrochemical etching. Typically it is convenient to 
form the lensholders with legs 22 that are straight xn 
the first instance, and only subsequently have cranks 
introduced by bending. In the case of lensholders made 
by etching, it is convenient to drill pilot holes, 
typically about 200 pm in diameter, at an early stage of 
^manufacture, prior to etching, and then to ream them out. 
to the required 280 pm diameter subsequent t^q^ etching. 
Before the individual lensholders have been dltached 
from the stock from which they are made, it is 
convenient to place the microlenses on their respective 
through-holes, and then push them in with a roller. A 
copper roller is suitable for this purpose. If 
anti-reflection coatings are required for both lens 
facets, an anti-reflection coating of silica can 
conveniently be applied to both faces of the stock at 
this stage. Then the individual lensholders are cropped 
from the stock and the requisite cranks are formed in 
their legs. A lensholder 20 gripped by the jaws 24 of 
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l«er chip 10 Which h« alre.ay 

Li.stra« 21. la.« chip 1. pow.r.d, an. th l.ght 

tor^ea l,y th. .xcrol.n, i. pick=a up by an 
infra-red =a.era (not shown) located in a praci.e 

ition with raspact to tha .nbatrata 21 Tha po »o„ 
L tha lanaholdor is adjuatad until tha U,ht patta n 
„co.dad by the =a.era 1= o^ tha required aUa and .„ 
tha required position, and than tha legs 22 of the 
leLLldar are aecnrad to the substrate by laser be^ 
welding. Alternatlval, electric welding -ay -'«^- 
::lth.! welding procasa should disturb the positioning 
to any noticeable extent, but £ine .djust«nt o£ 
position can be isade at tWs stag, of processing by 
'elng the .icro.anipal.tor to plastically straxn the 

after welding. If an alternative method o£ 
ercuring the lege to the «.bstrate is « 
for instance soldering, subse-^ient fine ad^ust-ent .ay 
be required in aliwat every instance. 

Pignre 3 depicts the substrate 21 of 
.o^lete with .icrolens holder 20 laser ^"^"^ 
sinlc 12, incorporated as part of a laser P-^""'^^" 
which the mlcrolens holder 20 is used to 
«o. the laser chip 10 Into the end of an OP^-^J *f 
Pigtail 30. The paclcage is foriaed by a dual-ln-Un. can 
provided With a faed-through .etal tube 32 bra»d .« 
<»e end wall, the plastics protective coatin^f^ls 
removed from an end portion of tha fibre p.gtail to ^ 
erpose bare fibre 33 whiOh is .etallisad P"P«"-^ 
heHatic sealing in two lengths 34a, 34b of ^VP°^«»- 
tubing, one =£ these lengths of hypoder.ic tubing 34a 
hernetlcauy threads a natal tube 35, "^^^^ 
her«etically threads tha feed-through tube 32. The 
other length of hypodermic tubing, 34b, is secured to 
the substrate 21 by means of a metal saddle 36 using 
leser beam weld. 37 to eecure this saddle to the 
substrate and to the hypodermic tubing 34b. The 
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pres nee of the break between the two lengths of 
hypod rmic tubing eneuree that any accidental .training 
of the portion threading the feed-through tube is not 
transmitted to the portion anchored by the saddle xn 
position in front of the microlens holder 20. This 
particular laser package is provided with a monitor 
photodiode 38 for determining optical power output, and 
the temperature of the substrate 21 is ^ \ 

Peltier cooler 39 which derives a control signal froH. 
thermal sensor unit 39a mounted on the substrate to one 
side of the saddle. The pacXage is completed by the 
fitting of a lid (not shown). 

An alternative form of laser pacXage, which 
does not have a fibre pigtail, but which emits light 
through a transparent window, is depicted in Figure 4. 
This has the same arrangement of laser chip 10 mounted 
on a metal, typically copper, substrate 40 with an 
intervening metallised diamond heat sink 12. but an this 
instance the substrate 40 is of a different shapefrom 
the substrate 21 of Figure 3, being a prismatic body on 
a trapezoidal base and having a portion removed from ats 
top face to provide a stepped side wall to the prism. 
The laser chip and its heat sink are secured to one step 
41, While the microlens holder 20 is secured by ^^s legs 
22 to the other step 42. The base of the prism 40 is 
secured to the face of base member 43 of a can 
assembly. -This base member 43 has a terminal^n 44 
extending through an electrically insulating seal 45. 
one electrical connection with the la.er chip 10 is made 
toy way of this terminal pin 44 and a flying lead 
connection 46. The other electrical connection is made 
by way of the substrate 40, the base member 43, and a 
second terminal pin (not shown) brazed to the base 
.ember. The can assembly is completed by the fitting of 
a cap 47 provided with a transparent end -"^^^^Z^- 

in Figure 4 the legs 22 of the lensholder 20 
are depicted as' having substantially the same 
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aouble^crankea shape as the legs 22 of the lensholder 
illustrated in Figure 2. Alternatively each leg may 
have the form depicted by brolcen lines 22a which 
incorporates only a single crank, and thus allows the 
legs 22a to be Becured to the sloping side faces 49 of 
the substrate 40 instead of to the step 42. Although 
the foregoing specific description has related 
exclusively to the use of =icrolens holders for 
directing light emitted fro» laser chips, it is to be 
understood that the invention is applicable also to 
microlens holders directing light emmitted from other 
types of optical source, and it is also applicable to 
^icrolens holders wliich are employed to direct light on 
to the photosensitive surface of photodetectors. 
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CLAIMS. 

1 An assembly including an electro-optic 
transducer secured to . substrate to which is also 
secured a .heet-metal ;.icrolens holder having a through- 
hole in Which a spherical inicrolens is retained. 

2 An electro-optic transducer assembly as cla>m^ 
i; Claim 1. Wherein the .Icrolens holder has a pair of 
spaced-apart-legs by which it is secured to the 
substrate, and incorporates a lug by »eans of whach the 
legs , of the microlens holder are capable of t>eing 
strained in order to effect fine adjustment of the 
position of the microlens with respect to the 
electro-optic transducer subsequent to the securing of 
the mierolens holder to the substrate. 

3 An electro-optic transducer assembly as claimed 
i; claim 1 or 2. wherein the mierolens is retained in 
the through-hole of its mierolens holder by v.rtue of 

beina a pusli-fit therein. , > ^ 

r An electro-optic transducer assembly as claimed 

in claim 1, 2 or 3, wherein the mierolens holder is 
secured to the substrate by laser beam welding, 
electric welding. 

5 An electro-optic transducer assembly as claimed 
claim 1, 2 or 3, wherein the mierolens holder is 

secured to the substrate by electric welding. 

6 An electro-optic transducer assembly as claimed 
in claim I, 2 or 3, wherein the mierolens h<^er is 
secured to the substrate by soldering. 

7 An electro-optic transducer assembly 
substantially as hereinbefore described with reference 
to the accompanying drawings. 
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